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Introduction
Hemodynamic instability during coronary angiography 

is more common in patients with severe coronary disease, 
particularly in the acute coronary syndrome setting. Rarely, it 
can occur in an elective context, in the absence of coronary 
disease, due to inadvertent gas embolism and increased 
coronary vessel reactivity1,2.

Coronary vasospasm has been implicated as one of the possible 
pathophysiological mechanisms that are involved in Takotsubo 
cardiomyopathy (TCM), though a few cases substantiating this 
association have been described in the literature3.

We hereby present the case of a patient with transient 
hemodynamic instability with evidence of multivessel 
vasospasm and findings suggestive of TCM during elective 
coronary angiography.

Case Report
We present the case of a 70-year-old male patient, a long 

term smoker with no known risk factors and no cardiovascular 
history. In May 2004, he was submitted to exercise testing 
due to fatigue complaints. The exam revealed ST segment 
changes that were interpreted as silent ischemia. Subsequently, 
a coronary angiography did not show significant coronary 
disease, and the patient remained asymptomatic from the 
cardiovascular point of view.

In March 2011, he complained of fatigue on moderate 
effort again. He was submitted to exercise testing with normal 
functional capacity (10.7 METs), adequate blood pressure 
response and ST changes suggesting ischemia: upsloping ST 
depression at lateral and inferior leads, starting on the second 
stage and getting back to normal on the first minute of recovery. 

He was submitted again to coronary angiography as requested 
by the attending physician. At the first injection in left coronary 
artery (dominant vessel), slow flow was observed with occlusion 
of the proximal anterior descending, left posterior descending 
and distal circumflex arteries (Figure 1A). These findings were 
followed by increasing chest pain, generalized elevation of the 
ST segment, progressive bradycardia and pump failure, and 
atropine and dopamine had to be given.

Due to the possibility of vasospasm and in spite of 
hemodynamic instability, intracoronary isosorbide dinitrate 
was given with ST segment normalization and hemodynamic 
stabilization. The following injections (> 5 minutes after 
beginning of the symptoms) revealed reestablishment of 
blood flow in the coronary tree as a whole and no evidence 
of significant angiography lesions (Figure 1B). Transthoracic 
echocardiography showed akinesis with apical ballooning 
(Figures 2A and 2B) e hyperkinesis of the left ventricle (LV) 
inferior segments. The patient was admitted to the Coronary 
Unit and remained stable.  Lab investigations revealed 
increased levels of myocardial necrosis biomarkers - troponin I 
(normal values <0.04 µg/l):  1.29 (< 2 h) – 5.77 (24 h) – 4.89 
(36 h) – 0.23 (96 h) µg/L. On the fifth day of hospitalization, 
an echocardiogram revealed normalization of wall motility 
and LV systolic function and the patient was discharged  
(Figures 2C and 2D).

One month later, magnetic resonance imaging showed 
myocardial edema without evidence of late enhancement 
or segmental contractility changes (Figures 2D and 2F). On 
follow-up, after twelve months, the patient is asymptomatic 
and has not presented any cardiovascular event.

Discussion
TCM is a low frequency entity with estimated prevalence 

of 0.7-2.5% of the patients with suspected acute coronary 
syndrome4. It is called Takotsubo syndrome due to the 
morphologic similarity between the LV aspect during systole 
at ventriculography and a ceramic object with the same name 
used as an octopus trap in fishing communities in Japan, where 
it was originally described. Although all ventricular segments can 
be affected, the most typical finding is the medioapical akinesis 
affecting all cardiac walls associated to inferior hyperkinesis. On 
occasion, the anterior leaflet of the mitral valve can move with 
systole, and the ejection fraction is reduced in the acute phase5. 
In approximately 1 to 5% of the cases, hemodynamic instability 
develops, often requiring the adoption of emergency measures 
such as intraaortic balloon implantation6.DOI: 10.5935/abc.20130082
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Figure 1 - A: Angiography (right caudal oblique view) showing occlusion of the proximal anterior descending and left posterior descending arteries (arrows); B: Angiography 
after intracoronary administration of isosorbide dinitrate showing reestablishment of blood flow in the left (dominant) coronary artery and absence of angiographically 
significant lesions (right caudal oblique view).

Figure 2 - Transthoracic echocardiogram performed on the acute phase, showing left ventricle apical ballooning resulting from apical segment akinesis and inferior 
hyperkinesis in apical four chamber view (2A) and apical two chamber view (2B). At discharge, an echocardiogram revealed normalization of the changes that were 
visible in the acute phase, in apical four chamber view (2C) and apical two chamber view (2D). Ambulatory magnetic resonance imaging revealed absence of late 
enhancement (2E and 2F). 
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TCM etiopathology remains to be elucidated and one of 
the proposed mechanisms is the hyper stimulation of the 
sympathetic nervous system. This mediating mechanism 
may justify the association of the condition with stressful 
situations (cases were reported in association with anxiety, 
stress, administration of cathecolamines and in patients 
with pheochromocytoma)7. The fact that the apex and the 
medium LV segments (specially the anterior wall) are affected 
is probably related to the greater density of the sympathetic 
innervation in these areas.

Coronary vasospasm, which can result from sympathetic 
hyperactivity, is another proposed etiology. Currently, the 
only known mechanism that can explain the segmental 
motility changes similar to the ones evidenced in TCM is 
myocardial stunning, usually related to transient coronary 
occlusion. This hypothesis can explain the reversibility of 
contractile changes, the absence of significant damage, the 
reduced cardiac enzymes release and the rapid recovery of 
electrocardiographic changes. Multivessel vasospasm may 
justify changes observed on TCM. The segmental alterations, 
which do not correlate to the segmental distribution of 
coronary circulation, may be explained by LV apex spasm 
involving the terminal portion of the three subsidiary coronary 
territories. However, it is important to clarify if vasospasm is 
the “essential phenomenon”, leading to transient myocardial 
hypoxia, or if it occurs in parallel to other mechanisms that, 
on acting directly on cardiomyocytes, interfere with the 
electrochemical coupling of the mitochondrias. Though 
rare, there are documented cases of TCM during diagnostic 
coronary angiography showing generalized coronary 
vasospasm8. The exam circumstances themselves may lead 
to emotional stress and TCM. This condition is probably a 
model of anxiety somatization with massive neurotransmitter 
discharge causing vasomotricity disturbance.

Cardiac resonance magnetic imaging allows morphologic 
evaluation, helps in differential diagnosis and is the gold 
standard for studying LV function9.

The prognosis for TCM is favorable. Cardiogenic shock 
and tachyarrhythmia are the most prevalent complications10. 

In the case above described, coronary vasospasm was 
probably the cause of the episode. Although not possible 
to exclude, gas embolism was not angiographically 

documented. Acute phase echocardiogram revealed 
segmental contractility typical of TCM, with subsequent 
normalization. This finding can indicate that the changes 
are not specific for this condition or, alternatively, that its 
pathophysiology can include transient coronary occlusion. 
Troponin elevation, without evidence of myocardial 
necrosis on magnetic resonance, is probably related to 
cytoplasmic troponin pool release, resulting in increased 
cellular permeability induced by ischemia, eventually 
following vasospasm, without irreversible myofibril damage.

Coronary angiography is a safe exam, but is not devoid 
of complications and the indications for its use, even for 
diagnostic purposes, must be carefully weighted. The absence 
of pain (similar to the exercise testing previously performed) 
and the absence of coronary disease on angiography may 
favor the selection of an alternative test for obstructive disease 
exclusion, such as computed tomography angiography, which 
has high negative predictive value.

This presentation of TCM is not widely described in 
literature3. However, its possibility must be considered 
when hemodynamic instability develops during coronary 
angiography in the absence of confirmed coronary disease 
and other triggering factor.  
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